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Objectives: To comprehensively examine the relationship between current sleep duration and past suicidal idea or attempt among 
Korean adolescents. 

Methods: Data came from the 2009 Korea Youth Risk Behavior Web-based Survey with 75 066 participants (with the participation rate 
of 97.6%) in 800 middle and high schools. Binary logistic regression was conducted by gender and depressed mood to identify signifi- 
cant factors for suicidal ideation/attempt. The dependent variable was the log odds of suicidal ideation/attempt, while the indepen- 
dent/control variables were sleep duration and other demographic, socio-economic and health-related factors. 
Results: A negative association between sleep duration and suicidal ideation or attempt was weaker for those with depressed mood 
than for those without such experience in Korea for Year 2009. The odds ratio of suicidal ideation/attempt regarding less than 4 hours 
of sleep compared to 6 to 7 hours of sleep, was smaller in a group with depressed mood than in a group without such experience, for 
example, 1 .64 (95% confidence interval [CI], 1 .29 to 2.08) vs. 2.06 (95% CI, 1 .34 to 3.1 7) for men's suicidal ideation, 2.50 (95% CI, 1 .69 
to 3.69) vs. 3.89 (95% CI, 1 .74 to 8.66) for men's suicidal attempt. A negative association between age (or self-rated health) and suicid- 
al ideation/attempt was also weaker for those with depressed mood than for those without such experience in the nation for the year. 
Conclusions: There was a negative association between sleep duration and suicidal ideation/attempt in Korea for Year 2009 and this 
association was weaker for those with depressed mood than for those without such experience. Based on the findings of this study, ad- 
olescents' better mental health and longer, more comfortable sleep might help to prevent their suicidal ideation and attempt in Korea. 
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INTRODUCTION 

Suicide has become a major issue for adolescent health in 
the past decade [1 ,2]. In 2004, it was the second leading cause 
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of death for those aged 15 to 19 years in the world [1]. During 
2001 to 2010, it replaced traffic accident as the first leading 
cause of death for the age group in Korea (Its mortality rate for 
the age group rose from 5.3 to 8.3 per 1 00 000 during the pe- 
riod) [2]. The premature death of adolescents is equivalent to 
the greatest loss of productivity in a nation (the Cost of Illness 
approach [3,4]), and setting up effective strategies for prevent- 
ing adolescent suicide might be a top priority for the health and 
welfare policy of South Korea (Korea hereafter) at this point. 

Existing literature states that short sleep and depression 
might be major factors for suicidal ideation or attempt [5-1 7]. 
They impair judgment and tolerance, which can cause suicidal 
ideation or attempt [9]. In fact, like depression [7,9-11,14,15], 
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shorter sleep was found to have a positive relationship with 
greater suicidal ideation or attempt in Japan [5,6], Korea [7-10], 
Switzerland [11] and the United States (US) [12-17] in the past 
two decades. This association was apparent especially for ado- 
lescents [8,9,1 1,13,16]. Although suicidal ideation and attempt 
were associated with depression and alcohol use disorders in 
Korean adults based on previous nationwide studies, it is still 
unclear whether sleep is associated with suicide in Korean 
adults [18,19]. Moreover, the strength of the association be- 
tween short sleep and suicidal ideation or attempt seemed to 
be different from nation to nation. For example, as suicidal 
ideation was more common in Korea for Year 2007 than in the 
US for Year 2010 (i.e., 23.7% [9] vs. 5.8% [16]), the relationship 
between short/troubled sleep and suicidal ideation was weak- 
er in the former nation than the latter (i.e., odds ratio [OR], 1 .43 
[95% confidence interval {CI}, 1.28 to 1.61] vs. 2.44 [95% CI, 
1.03 to 5.75]). 

Despite the increasing interest of Korean scholars in the asso- 
ciation between adolescent sleep duration and suicidal ide- 
ation/attempt, their studies have largely been confined to a sin- 
gle urban area (i.e., the city of Incheon) [7,8,10]. Moreover, a 
scant amount of Korean research on the issue with nationally 
representative survey data lacked an in-depth analysis of de- 
pressed mood or other psychiatric factors [9]. In this vein, this 
work combines the strengths of previous studies on the topic, 
using nationally representative survey data and providing a 
comprehensive examination of the relationship between sleep 
duration and suicidal ideation or attempt among Korean ado- 
lescents. 

METHODS 

Data 

The data used for this study came from the 2009 Korea Youth 
Risk Behavior Web-based Survey (KYRBWS) conducted by the 
Korea Ministry of Education, Science and Technology, the Korea 
Ministry of Health and Welfare, and the Korea Center for Dis- 
ease Control and Prevention (KCDC) (http://yhs.cdc.go.kr). The 
KYRBWS is an anonymous self-reporting on-line survey of Ko- 
rean middle and high school students (grades 7 to 1 2), designed 
to build annual data on Korean youth risk behavior including 
smoking, drinking and physical activity (as basic information 
for the planning and evaluation of Korea youth health promo- 
tion programs). The survey involves clustered random sampling 
with a proportional allocation in each of 1 29 clusters across the 



nation so that the population and the sample are consistent 
with each other in demographic composition. The 2009 surveys 
were done on September in school computer rooms for 75 066 
participants (with the participation rate of 97.6%) in 400 mid- 
dle schools and 400 high schools. Inconsistent responses were 
checked by cross-tabulation and no or inconsistent responses 
were excluded in the analysis of this study given that the non- 
response rate was lower than 2% for each survey item. 

Suicidal Ideation/Attempt (Dependent Variable) 

The KYRBWS questions on suicidal ideation and attempt 
were "Have you ever seriously thought about committing sui- 
cide in the past 12 months?" and "Have you attempted suicide 
in the past 12 months?" respectively. 

Sleep Duration 

The KYRBWS inquiry on sleep duration was "How many 
hours did you sleep on average in a weekday (Monday to Fri- 
day) in the past week?". For consistency with a previous study 
based on the same data source in Korea for Year 2007 [9], the 
responses were categorized into "0 to 4 hours of sleep (at/ 
above 0, below 4)""4 to 5 hours""5 to 6 hours""6 to 7 hours'"? 
to 8 hours"and "at/above 8 hours." 

Depressed Mood and Other Demographic/So- 
cioeconomic/Health-related Factors 

The KYRBWS question on depressed mood was "Have you 
ever had in the past 12 months, a sense of sadness or hope- 
lessness to an extent that you had to stop your daily activities 
for at least two weeks?". The inquiries (and response choices) 
on other variables include grade (7 to 12), academic record 
("high, middle-high, middle, middle-low, low"recoded into 
"high, middle, low"), economic conditions ("high, middle-high, 
middle, middle-low, low" recoded into "high, middle, low"), 
disease (having ever been diagnosed as asthma, rhinitis and/or 
atopic dermatitis; yes, no), father/mother's education (middle 
school or lower, high school, college or higher), self-rated 
health ("very good, good, neither good nor bad, bad, very bad" 
recoded into "good, neither good nor bad, bad"), drinking/ 
smoking/drug consumption (having ever had at least a cup of 
alcohol/at least a cigarette/any drug; yes, no), physical activity 
for at least 30 minutes with a little shortness of breath (0, 1-2, 
3-4, >5 days in the past week), leisure (sitting and watching 
TV, playing a game, surfing the internet, having chat, etc.; 0-1, 
1-2, 2-3, 3-4, >4 hours per weekday in the past week). 
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Analysis 

Binary logistic regression was conducted by gender to identi- 
fy significant factors for suicidal ideation/attempt. The depen- 
dent variable was the log odds of suicidal ideation/attempt, 
while the independent/control variables were sleep duration, 
depressed mood and other demographic, socio-economic and 
health-related factors introduced above. In the first model, the 
sample was stratified by gender only. In the second model, the 
sample was stratified by both gender and depressed mood. The 
5% level was applied for statistical significance in this study. The 
statistical analysis was done on weighted data using the SUR- 
VEYFREQ and SURVEYLOGISTIC procedures in SAS version 9.2 
(SAS Inc., Cary, NC, USA) so that the population and the sample 
were consistent with each other in demographic composition. 

RESULTS 

Table 1 shows case numbers, proportions and F-test results 
for equal proportions of suicidal ideation/attempt in Korea for 
Year 2009 across the categories of sleep duration, depressed 
mood and other variables. 14.8% (4379)/2.9% (865) of 29 492 
male respondents had suicidal ideation/attempt in the last 
year, while the figure for 28 365 female respondents was 23.0% 
(6515)/5.5% (1572). 26.3% (290)/8.5% (94) of 1 101 male re- 
spondents with less than 4 hours of sleep per weekday in the 
last week had suicidal ideation/attempt in the past year. The 
figure for 1 1 56 female respondents with the same category of 
sleep duration was 32.9% (380)/10.3% (1 1 9). Table 2 describes 
the ORs of suicidal ideation/attempt by gender regarding sleep 
duration, depressed mood and other factors (in this model, the 
sample has not been stratified based on depressed mood yet). 
Controlling demographic, socioeconomic and health-related 
factors, less than 4 hours of sleep (compared to 6-7 hours of 
sleep) might have led to higher odds of suicidal ideation and 
attempt for men and women in Korea for Year 2009 (OR, 1 .72 
[95% CI, 1 .38 to 2.1 5] / OR, 2.68 [95% CI, 0.89 to 3.80] for men's 
suicidal ideation/attempt; OR, 1.35 [95% CI, 1.12 to 1.63]/OR, 
1.71 [95% CI, 1.32 to 2.22] for women's suicidal ideation/at- 
tempt). Indeed, significant effects on the odds of suicidal ide- 
ation/attempt for men and women might have come from 
age (negative: e.g., OR, 1.70 [95% CI, 1.40 to 2.05]/2.45 [95% 
CI, 2.02 to 2.97] for suicidal ideation of men/women with 
grade 7 compared to grade 12), self-rated health (negative: 
e.g., OR, 2.01 [95% CI, 1.72 to 2.36]/OR, 1.83 [95% CI, 1.62 to 
2.06] for suicidal ideation of men/women with unhealthy con- 



ditions compared to healthy conditions), smoking (positive: 
e.g., OR, 1.23 [95% CI, 1.13 to 1.35]/OR, 1.54 [95% CI, 1.39 to 
1.71] for suicidal ideation of men/women with smoking com- 
pared to no such experience), drug consumption (positive: 
e.g., OR, 1.65 [95% CI, 1.23 to 2.20]/OR, 2.26 [95% CI, 1.62 to 
3.1 5] for suicidal ideation of men/women with drug consump- 
tion compared to no such experience) and depressed mood 
(positive: e.g., OR, 9.24 [95% CI, 8.36 to 10.20]/OR, 6.70 [95% 
CI, 6.16 to 7.29] for suicidal ideation of men/women with de- 
pressed mood compared to no such experience). Tables 3 and 
4 present the ORs of suicidal ideation/attempt by gender and 
by depressed mood regarding sleep duration and other signif- 
icant factors (in this model, the sample has been stratified 
based on depressed mood as well). The negative association 
between sleep duration and suicidal ideation or attempt was 
weaker for those with depressed mood than for those without 
such experience in Korea for Year 2009. The OR of suicidal ide- 
ation/attempt regarding less than 4 hours of sleep compared 
to 6 to 7 hours of sleep, was smaller in a group with depressed 
mood than in a group without such experience, i.e., 1) 1.64 
(95% CI, 1.29 to 2.08) vs. 2.06 (95% CI, 1.34 to 3.17) for men's 
suicidal ideation; 2) 2.50 (95% CI, 1.69 to 3.69) vs. 3.89 (95% CI, 

1 .95 to 7.99) for men's suicidal attempt; 3) 1 .35 (95% CI, 1 .1 1 to 
1.65) vs. 1.40 (95% CI, 0.92 to 2.13) for women's suicidal ide- 
ation; and 4) 1 .59 (95% CI, 1 .1 9 to 2.1 4) vs. 2.96 (95% CI, 1 .39 to 
6.33) for women's suicidal attempt. The negative association 
between age (or self-rated health) and suicidal ideation or at- 
tempt was also weaker for those with depressed mood than for 
those without such experience in the nation for Year 2009. For 
example, the OR of suicidal ideation/attempt regarding un- 
healthy conditions compared to healthy conditions, was small- 
er in a group with depressed mood than in a group with no 
such experience, i.e., 1 ) 1 .87 (95% CI, 1 .57 to 2.23) vs. 2.46 (95% 
CI, 1 .88 to 3.22) for men's suicidal ideation; 2) 2.1 5 (95% CI, 1 .62 
to 2.85) vs. 3.95 (95% CI, 1 .74 to 8.66) for men's suicidal attempt; 
3) 1.72 (95% CI, 1.50 to 1.97) vs. 2.15 (95% CI, 1.68 to 2.75) for 
women's suicidal ideation, and 4) 1.89 (95% CI, 1.52 to 2.33) vs. 

1 .96 (95% CI, 1 .05 to 3.66) for women's suicidal attempt. 

DISCUSSION 

Main Findings of This Study 

Firstly, controlling demographic, socioeconomic and health- 
related factors, less than 4 hours of sleep (compared to 6-7 
hours of sleep) might have led to higher odds of suicidal ide- 
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Table 1. Case numbers, proportions and F test results for 
equal proportions of SI/SA in Korea for Year 2009 

Men (n =29 492) Women (n=28 365) 

SI' SA 2 SI' SA 2 



ation and attempt for men and women in Korea for Year 2009. 
Indeed, significant effects on the odds of suicidal ideation/at- 
tempt for men and women might have come from age (nega- 
tive), self-rated health (negative), smoking (positive), drug 
consumption (positive) and depressed mood (positive). Sec- 
ondly, the negative association between sleep duration and 
suicidal ideation or attempt was weaker for those with de- 
pressed mood than for those without such experience in Ko- 
rea for Year 2009. The negative association between age (or 
self-rated health) and suicidal ideation or attempt was also 
weaker for those with depressed mood than for those without 
such experience in the nation for the year. 

What is Already Known on This Topic 

Shorter sleep and depression might lead to greater suicidal 
ideation or attempt in an advanced nation. This relationship 
was apparent both for adolescents and the general population. 
Likewise, this association remained intact in a cross-sectional 
or longitudinal setting. However, the strength of the associa- 
tion between short sleep and suicidal ideation/attempt was 
different from nation to nation. 

What This Study Adds 

Based on nationally representative survey data, this study 
provides a comprehensive analysis of the association between 
sleep duration and suicidal ideation/attempt among Korean 
adolescents. Existing literature on the topic in Korea has large- 
ly been confined to a single urban area (i.e., the city of Incheon) 
[7-8,1 0], whereas a scant amount of Korean research on the is- 
sue with nationally representative survey data lacked an in- 
depth examination of depressed mood or other psychiatric 
factors [9]. This work combined the strengths of previous stud- 
ies on the topic, illuminating a relationship between sleep du- 
ration and suicidal ideation/attempt with representative, com- 

Values are presented as number (%). 
SI, suicidal ideation; SA, suicidal attempt. 

'Having ever seriously thought about committing suicide in the past 12 months. 

'Having ever attempted suicide in the past 12 months. 

3 Having ever been diagnosed as asthma, rhinitis and/or atopic dermatitis. 

'Middle school graduation or lower (grad: graduated). 

5 Having ever had at least a cup of alcohol/at least a cigarette/any drug. 

5 Days of physical activity for at least 30 minutes with a little shortness of breath in the past 

week. 

'Hours of sitting and watching TV, playing a game, surfing the internet, having chat, etc., per 

weekday in the past week. 

'Hours of sleep per weekday in the past week. 

'Having ever had in the past 12 months, a sense of sadness or hopelessness to an extent that 

one had to stop one's daily activities for at least two weeks. 

*p<0.05. 

'p-value greater than p>0.05 (f-test for the means/proportions of categories, e.g., high vs. 
middle vs. low for academic record). 



Total 4379(14.8) 865(2.9) 6515(23.0) 1572(5.5) 



Grade 






* 




t 


* 


7 


638 


14.4) 


147 (3.3) 


1018 


25.5) 


319(8.0) 


8 


697 


14.7) 


137 (2.9) 


1043 


23.6) 


284 (6.4) 


9 


788 


15.2) 


159 (3.1) 


1051 


22.6) 


264(5.7) 


10 


766 


13.8) 


146 (2.6) 


1061 


22.9) 


268(5.8) 


11 


755 


15.3) 


143 (2.9) 


1188 


22.1) 


238 (4.4) 


12 


735 


15.6) 


133 (2.8) 


1154 


21.9) 


199(3.8) 


Academic record 






* 








High 


1508 


12.9) 


259 (2.2) 


2017 


19.4) 


426(4.1) 


Middle 


1145 


14.2) 


223 (2.8) 


1660 


21.0) 


361 (4.6) 


Low 


1726 


17.7) 


383 (3.9) 


2838 


28.1) 


785(7.8) 


Economic conditions 






* 








High 


1312 


13.4) 


269 (2.8) 


1540 


21.1) 


419(5.8) 


Middle 


1843 


13.7) 


327 (2.4) 


2922 


20.2) 


627 (4.3) 


Low 


1224 


19.5) 


269 (4.3) 


2053 


31.0) 


526(7.9) 


Disease 3 






* 








Yes 


1787 


(17.3) 


362 (3.5) 


2868 


26.9) 


763 (7.2) 


No 


2592 


13.5) 


503 (2.6) 


3647 


20.6) 


809(4.6) 


Father's education 






* 








Middle school grad 4 


378 


16.7) 


77(3.4) 


607 


27.6) 


161 (7.3) 


High school grad 


1813 


14.1) 


382 (3.0) 


2985 


23.0) 


710(5.5) 


College grad/higher 


2188 


15.2) 


406 (2.8) 


2923 


22.2) 


701 (5.3) 


Mother's education 






* 








Middle school grad 4 


362 


16.5) 


88 (4.0) 


604 


27.1) 


139(6.2) 


High school grad 


2332 


14.1) 


448 (2.7) 


3836 


22.6) 


920 (5.4) 


College grad/higher 


1685 


15.7) 


329 (3.1) 


2075 


22.6) 


513(5.6) 


Self-rated health 






* 








Healthy 


2550 


12.3) 


467 (2.3) 


3135 


18.4) 


708(4.1) 


Neither healthy nor 


1287 


18.7) 


262 (3.8) 


2289 


26.7) 


535(6.2) 


unhealthy 














Unhealthy 


542 


28.1) 


136 (7.1) 


1091 


40.1) 


329(12.1) 


Drinking 5 






* 








No 


1485 


12.3) 


249 (2.1) 


2137 


17.1) 


447 (3.6) 


Yes 


2894 


16.7) 


616(3.5) 


4378 


27.6) 


1125(7.1) 


Smoking 5 






* 








No 


2427 


12.5) 


400 (2.1) 


4506 


19.6) 


941 (4.1) 


Yes 


1952 


19.4) 


465 (4.6) 


2009 


37.2) 


631 (11.7) 


Drug consumption 5 






* 








No 


4245 


14.6) 


802 (2.8) 


6395 


22.7) 


1504(5.3) 


Yes 


134 


31.6) 


63(14.9) 


120 


54.1) 


68(30.6) 


Physical activity 6 






* 








0 


938 


16.5) 


181 (3.2) 


2408 


22.9) 


545(5.2) 


1-2 


1776 


14.2) 


333 (2.7) 


2712 


22.4) 


634(5.2) 


3-4 


993 


14.6) 


197 (2.9) 


971 


23.9) 


275(6.8) 


>5 


672 


14.8) 


154 (3.4) 


424 


25.1) 


118(7.0) 


Leisure' 






* 








0-1 


1138 


14.4) 


2D7 (2.6) 


1605 


21.0) 


353 (4.6) 


1-2 


1224 


13.7) 


217(2.4) 


1719 


20.9) 


381 (4.6) 


2-3 


930 


14.6) 


205 (3.2) 


1362 


23.1) 


353 (6.0) 


3-4 


436 


15.2) 


84(2.9) 


765 


26.5) 


190(6.6) 


>4 


651 


19.1) 


152 (4.5) 


1064 


28.5) 


295(7.9) 


Sleep duration 5 














0-4 


290 


26.3) 


94 (8.5) 


380 


32.9) 


119(10.3) 


4-5 


705 


18.7) 


122(3.2) 


1372 


28.0) 


313(6.4) 


5-6 


1082 


15.5) 


198 (2.8) 


1669 


22.3) 


381 (5.1) 


6-7 


1238 


13.8) 


240 (2.7) 


1804 


21.6) 


440 (5.3) 


7-8 


792 


12.4) 


152 (2.4) 


929 


19.5) 


234 (4.9) 


>8 


272 


11.9) 


59 (2.6) 


361 


21.2) 


85(5.0) 


Depressed mood 9 














No 


967 


4.8) 


134 (0.7) 


1274 


8.0) 


186(1.2) 


Yes 


3412 


35.8) 


731 (7.7) 


5241 


42.1) 


1386(11.1) 
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Table 2. The odds ratios and 95% confidence intervals (CIs) of 
SI/SA by gender regarding sleep duration, depressed mood 
and other factors in Korea for Year 2009 

Men Women 



SI (95% CI) SA(95%CI) SI* (95% CI) SA* (95% CI) 



Grade 
















7 


1.70 


1.40, 2.05) 


2.97 (2.12,4.16) 


2.45 


2.02, 2.97) 


4.44 


3.28, 6.02) 


8 


1.57 


1.31, 1.89) 


2.41 (1.70,3.41) 


1.82 


1.52, 2.17) 


2.69 


2.01,3.60) 


9 


1.28 


1.08, 1.52) 


1.89(1.36,2.62) 


1.58 


1.36, 1.84) 


2.52 


1.90, 3.34) 


10 


1.07 


0.91, 1.24) 


1.53(1.09,2.15) 


1 31 


1.10, 1.55) 


1.91 


1.40, 2.60) 


11 


1.09 


0.95, 1.25) 


1.49(1.05, 2.12) 


1.19 


1.02, 1.38) 


1.50 


1.15, 1.95) 


12 


1.00 


reference) 


1 .00 (reference) 


1.00 


reference) 


1.00 


reference) 


Academic record 
















High 


1.00 


reference) 


1.00 (reference) 


1.00 


reference) 


1.00 


reference) 


Middle 


1.05 


0.94, 1.17) 


1.19(0.94,1.50) 


1.00 


0.90, 1.12) 


1.11 


0.92, 1.33) 


Low 


1.09 


0.98, 1.22) 


1.05(0.84, 1.31) 


1.17 


1.06, 1.29) 


1.47 


1.22, 1.77) 


Economic conditions 
















High 


1. 00 


reference] 


1.00 (reference) 


1.00 


reference) 


1.00 


reference) 


Middle 


1.06 


0.95, 1.18) 


0.90 (0.70, 1.17) 


0.97 


0.87, 1 .07) 


0.72 


0.60, 0.86) 


Low 


1.31 


(1.14, 1.50) 


1.25(0.96, 1.62) 


1.34 


1.20, 1.51) 


1.07 


0.87, 1.31) 


Disease 
















Yes 


1.13 


1.04,1.23) 


1.09 (0.91, 1.31) 


1.18 


1.09, 1.28) 


1.34 


1.15, 1.56) 


No 


1.00 


reference) 


1.00 (reference) 


1.00 


reference) 


1.00 


reference) 


Father's education 
















Middle school grad 


1.00 


reference) 


1.00 (reference) 


1.00 


reference) 


1.00 


reference) 


High school grad 


1.00 


0.84, 1.20) 


1.32 (0.95,1.85) 


0.88 


0.75, 1.04) 


0.99 


0.76, 1.29) 


College grad/higher 


1.08 


0.90, 1.29) 


1.15(0.80,1.65) 


0.90 


0.76, 1.08) 


1.02 


0.74, 1 .42) 


Mother's education 
















Middle school grad 


1.00 


reference) 


1 .00 (reference) 


1.00 


reference) 


1.00 


reference) 


High school grad 


0.88 


0.74, 1.04) 


0.66 (0.49, 0.88) 


0.93 


0.79, 1.11) 


1.04 


0.77, 1 .40) 


College grad/higher 


0.99 


0.82, 1.19) 


0.85(0.59, 1.22) 


0.97 


0.79, 1.18) 


1.07 


0.76, 1.50) 


Self-rated health 
















Healthy 


1. 00 


reference] 


1.00 (reference) 


1.00 


reference) 


1.00 


reference) 


Neither healthy nor 


1.39 


1.26, 1.53) 


1.50(1.24,1.81) 


1.37 


1.26, 1.48) 


1.23 


1.08, 1.41) 


unhealthy 
















Unhealthy 


2.01 


1.72, 2.36) 


2.35(1.81,3.06) 


1.83 


1.62, 2.06) 


1.89 


1.56, 2.30) 


Drinking 
















No 


1.00 


reference) 


1.00 (reference) 


1.00 


reference) 


1.00 


reference) 


Yes 


1.11 


1.01, 1.22) 


1.14(0.91, 1.42) 


1.33 


1.21, 1.46) 


1.31 


1.11, 1.55) 


Smoking 
















No 


1.00 


reference] 


1 .00 (reference) 


1.00 


reference) 


1.00 


reference) 


Yes 


1.23 


1.13, 1.35) 


1.51 (1.25, 1.81) 


1.54 


1.39, 1.71) 


1.91 


1.60, 2.29) 


Drug consumption 
















No 


1.00 


reference) 


1.00 (reference) 


1.00 


reference) 


1.00 


reference) 


Yes 


1.65 


1.23,2.20) 


3.56(2.49, 5.10) 


2.26 


1.62, 3.15) 


3.37 


2.24, 5.08) 


Physical activity 
















0 


1.23 


1.06, 1.44) 


1.06 (0.81, 1.39) 


1.02 


0.86, 1.22) 


0.90 


0.68, 1.19) 


1-2 


1.02 


0.90, 1.16) 


0.83 (0.64,1.07) 


1.05 


0.87, 1.26) 


0.90 


0.69, 1.19) 


3-4 


1.04 


0.90, 1.19) 


0.88 (0.66,1.18) 


1.07 


0.89, 1.29) 


1.10 


0.81, 1.49) 


>5 


1.00 


reference] 


1.00 (reference) 


1.00 


reference) 


1.00 


reference) 


Leisure 
















0-1 


1.00 


reference) 


1 .00 (reference) 


1.00 


reference) 


1.00 


reference) 


1-2 


0.98 


0.86, 1.11) 


1.04 (0.83, 1.29) 


0.92 


0.83,1.02) 


1.03 


0.83, 1.27) 


2-3 


0.99 


0.86,1.13) 


1.09 (0.85, 1.40) 


0.98 


0.86, 1.12) 


1.19 


0.94, 1.51) 


3-4 


1.03 


0.87, 1.22) 


1.10(0.81, 1.51) 


1.08 


0.94, 1.23) 


1.09 


0.85, 1.39) 


>4 


1.20 


1.03,1.39) 


1.34(1.02, 1.75) 


1.07 


0.95, 1.22) 


1.19 


0.95, 1.49) 


Sleep duration 
















0-4 


1.72 


1.38,2.15) 


2.68(1.89,3.80) 


1.35 


1.12, 1.63) 


1.71 


1.32, 2.22) 


4-5 


1.21 


1.04, 1.40) 


1.17(0.84,1.62) 


1.33 


1.19, 1.50) 


1.27 


1.02, 1.57) 


5-6 


1.05 


0.93, 1.19) 


1.01 (0.78, 1.31) 


0.98 


0.88, 1.09) 


0.94 


0.76, 1.17) 


6-7 


1.00 


reference] 


1 .00 (reference) 


1.00 


reference) 


1.00 


reference) 


7-8 


0.90 


0.84,1.09) 


0.94 (0.72, 1.22) 


0.88 


0.78, 1.00) 


0.92 


0.74, 1.14) 


>8 


0.79 


0.65, 0.94) 


0.89 (0.62, 1.29) 


0.85 


0.70, 1.03) 


0.83 


0.61, 1.14) 


Depressed mood 
















No 


1.00 


reference) 


1.00 (reference) 


1.00 


reference) 


1.00 


reference) 


Yes 


9.24 


8.36,10.20) 10.44(8.27,13.18) 


6.70 


6.16,7.29) 


7.97 


6.50,9.77) 



SI, suicidal ideation; SA, suicidal attempt. 
*p<0.05. 



Table 3. The odds ratios and 95% confidence intervals (CIs) of 
men's suicidal ideation/attempt by depressed mood regard- 
ing sleep duration and other significant factors in Korea for 
Year 2009 





Suicidal ideation 


Suicidal attempt 




Depressed 


No depressed 


Depressed 


No depressed 




mnnrl W/« PI) 

IIIUUU \\JtJ 10 ul| 


IIIUUU \*JO !Q ulj 


mnnrl W/n PI) 

IIIUUU \%JO /O t#l/ 


mnnrl 111 0 /. Pit 

IIIUUU \\J-J /u ulf 


Grade 










7 


1 /1 11 1 Q41 
I .Do \ I .O I , I .OH) 


7 m /1 47 7 P.QI 

L.UJ \ I .HL, L.oo) 


7 co M 77 o cni 
Z.jo \ \ .1 1 , o.DUJ 


/ .OH \O.OU, 1 □. OUj 


8 


1 41 (1 14 1 741 

1 .4- 1 \ 1 . 1 H, 1 . / H) 


9 fl7 (1 4R 7 R1 1 

L.xiL \ 1 .tJ, L.O 1 J 


7 14 (1 48 ? 191 

L. 1 1 ( 1 .H-O, O. 1 L) 


c 0°. (7 1Q 1 1 RRi 

J.UO \L. 1 3, 1 1 . OUj 


9 


1 ?1 /1 fl1 1 4RI 
1 .L 1 \ 1 .U 1 , 1 .HO) 


1 ci (i no 9 1 ni 

1 .J 1 \ 1 .UO, L. 1 Uf 


1 7fl (1 7fl 7 4fll 

I . / U \ I .Z.U, L.H\i) 


4 fl1 /1 7R 9 771 

t.U 1 \ \ . 1 O, O.LL] 


10 


1 nq /n Q4 1 ?7i 

1 .Uu 1 .LI ) 


1 ni (n 71 1 441 

1 .U 1 \U. / 1 , 1 .HH] 


I .J I \ I .UO, L. I I ) 


1 7°. ffl 71 4 1 o,t 
1 .1 0 yJ.l I , H. 1 U] 


11 


1 m in qr 1 ?7i 

1 . 1 U \U.JJ, 1 .LI ) 


1 m in R7 1 471 

1 . 1 U \\J.OL, 1 .Hi J 


1 .OU \U. JU, 1 .OO) 


7 77 d no, 7 nnt 

L.I 1 \ \ .UCJ, / .UU/ 


12 


1 fin /rpfprpnrpl 

1 .UU \ \ C 1 CI CI IUG/ 


1 flfl irpfprpnrp) 
i .uu ^iciciciiucj 


1 flfl /rpfprpnrpl 

1 .UU \ 1 CICI CI IUCJ 


1 nn /rpfprpnrpl 

1 .UU U CI CI CI ll/GJ 


Self-rated health 










Healthy 


1.00 (reference) 


1.00 (reference) 


1.00 (reference) 


1 .00 (reference) 


Neither healthy 


1.30(1.15, 1.47) 


1.60(1.35,1.90) 


1.36(1.11, 1.67) 


2.42(1.36, 4.31) 


nor unhealthy 










Unhealthy 


1.87(1.57, 2.23) 


2.46(1.88, 3.22) 


2.15(1.62, 2.85) 


3.95(1.95, 7.99) 


Sleep duration 










0-4 


1.64(1.29, 2.08) 


2.06(1.34,3.17) 


2.50(1.69, 3.69) 


3.89(1.74, 8.66) 


4-5 


1.12(0.93, 1.34) 


1.52(1.17, 1.97) 


1.09 (0.78, 1.52) 


1.70(0.79, 3.69) 


5-6 


1.02 (0.88, 1.19) 


1.12(0.89, 1.41) 


0.97 (0.74, 1.27) 


1.24 (0.66, 2.35) 


6-7 


1.00 (reference) 


1.00 (reference) 


1.00 (reference) 


1.00 (reference) 


7-8 


1.01 (0.86, 1.20) 


0.85(0.67, 1.08) 


0.95(0.70, 1.29) 


0.87(0.46,1.64) 


>8 


0.95(0.77,1.19) 


0.51 (0.35, 0.73] 


1.11 (0.74, 1.65) 


0.15(0.05, 0.49) 



prehensive coverage in data and variables. 

This study shows that the pattern of suicidal ideation/attempt 
in Korea might follow the pattern in other advanced nations in 
general but Korea might register some unique characteristics 
affected by the nation's distinctive sociocultural contexts (e.g., 
intense pressure for academic achievement and good perfor- 
mance on the national college entrance examination) [8,16,20, 
21]. The ORs of suicidal ideation for Korean adolescents regard- 
ing less than 4 hours of sleep vs. 6 to 7 hours (1 .72 [95% CI, 1 .38 
to 2.15] for men, 1.35 [95% CI, 1.12 to 1.63] for women) were 
smaller than the figures for US adolescents regarding having 
sleep problems vs. not having the problems (OR, 2.44; 95% CI, 
1.03 to 5.75) [16]. One explanation for this gap might be that 
as suicidal ideation and attempt are much more common in 
Korea than in the US, their variations might be smaller in the 
former nation than in the latter (The share of adolescents with 
suicidal ideation was much higher in this research than in the 
US study, i.e., 1 8.8% for the last year vs. 5.8% for the last six 
months). Given that academic achievement and the results of 
the national college entrance examination are quite influential 
for the future success of middle/high school students, compe- 
tition and pressure for good performances in the tasks are ex- 
tremely intense among these adolescents, which might be a 
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Table 4. The odds ratios and 95% confidence intervals (CIs) 
of women's suicidal ideation/attempt by depressed mood re- 
garding sleep duration and other significant factors in Korea 
for Year 2009 





Suicidal ideation 


Suicidal attempt 




Depressed 


No depressed 


Depressed 


No depressed 




mnnrl Pit 

IIIUUU \\J*J /D ulf 


mnnrl Pit 


mnnrl W/« Pit 


mnnrl OWn Pit 

IIIUUU \U*J /O ulf 


Grade 










7 


£.J 1 \i..UJ, J.UO) 


7 Tl (1 ? ?7I 

Z..O/ \ 1 .UJ, O.OZ.J 


a no n rifi r ddi 

4.UO \O.UU, J. 44/ 


7 R7 n nd 7n ni 

/ .OZ. \O.U4, Z.U. l J] 


8 


1 R? (1 R1 7 71) 

I .00 \ I . J I , L.L I ) 


1 R1 (1 ?4 7 A.A.) 

I .O 1 \ 1 .04, Z..44J 


7 R4 (1 QR T RR1 

Z..U4 1, 1 .oU, J.JJj 


9 qq M dfi 7 Rd) 

0.03 \ 1 .4U, / .Q4J 


9 


1 R7 n IP, 1 qm 

I .UZ. \ I .JO, I .JU/ 


1 4ft M 11 1 QR) 

I .40 \ I . I O, I .DU) 


7 RR M Q1 T 40,1 

i.JJ 1, 1 .CJ 1 , J.4U] 


7 R7 (1 17 R R7I 

Z.. JZ. \ I . I Z., J.U/ J 


10 


1 M DR 1 RR1 

I .O I \ I .UO, I .JO/ 


1 ?7 (1 (11 1 771 

1 .OZ. 1 1 . U 1 , \ .1 L) 


1 Rfi M 17 7 R?l 

I .OU \ I .O/ , Z..JO/ 


7 Ad. fi 19 c. on] 

Z..44 \ 1 . 1 Z., J.OUJ 


11 


1 1 R ffl 97 1 1R1 


1 7fi fn qq 1 fini 

1 .Z.U \U. JJ, 1 .UUJ 


1 m n nq 1 qm 

I .44 \ I .Uj, I .U\Jj 


7 or fn qn a 7ri 

Z..UO \U.JU, 4. / OJ 


12 


1 fin frpfprpnrp\ 

I.UU IjniCICIILC/ 


1 fin /rpfprpnrpl 
i .uu \ \ c i gi ci i l c/ 


1 rifi frpfprpnrpl 

I.UU MGIGICMUGJ 


1 fin (rpfprpnrpl 

1 .UU \ \ C 1 GI CI IUG/ 


Self-rated health 










Healthy 


1.00 (reference) 


1.00 (reference) 


1.00 (reference) 


1.00 (reference) 


Neither healthy 


1.26(1.14, 1.39) 


1.66(1.42, 1.94) 


1.23(1.06, 1.44) 


1.24(0.83, 1.87) 


nor unhealthy 










Unhealthy 


1.72(1.50, 1.97) 


2.15(1.68, 2.75) 


1.89(1.52, 2.33) 


1.96(1.05, 3.66) 


Sleep duration 










0-4 


1.35(1.11, 1.65) 


1.40(0.92, 2.13) 


1.59(1.19, 2.14) 


2.96(1.39, 6.33) 


4-5 


1.39(1.19, 1.62) 


1.17(0.91, 1.50) 


1.25(0.99, 1.56) 


1.50(0.83, 2.70) 


5-6 


0.94(0.82,1.07) 


1.08(0.88, 1.33) 


0.97 (0.77, 1.22) 


0.76(0.44, 1.30) 


6-7 


1.00 (reference) 


1.00 (reference) 


1.00 (reference) 


1.00 (reference) 


7-8 


0.88 (0.76, 1.02) 


0.89(0.71, 1.11] 


0.89 (0.70, 1.13) 


1.03 (0.58, 1.82) 


>8 


0.83 (0.67, 1.03) 


0.91 (0.64, 1.31) 


0.91 (0.64, 1.29) 


0.52 (0.18, 1.47) 



major contribution to their long study and short sleep [8,20]. 
Based on the findings of this study, adolescents' better mental 
health and longer, more comfortable sleep might help to pre- 
vent their suicidal ideation and attempt in Korea. Finland, an 
educational success story alongside Korea, adopted an educa- 
tional model for the quality of education, characterized by 
broad curricula, creative learning, flexible standards and the 
smallest class hours among Organization for Economic Coop- 
eration and Development nations [21,22]. Korea might need 
to put more focus on the quality of education for its adoles- 
cents, which might lead to their better mental health, longer, 
more comfortable sleep, and less suicidal ideation and attempt. 

Limitations of This Study 

Firstly, this study was cross-sectional. Longitudinal research 
might help to explain a causal relationship between sleep du- 
ration and suicidal ideation/attempt. Secondly, an inquiry on 
sleep duration was for 'the past week' while questions regard- 
ing suicidal ideation/attempt and depressed mood were for 
'the past year'. A caution might be needed for establishing a 
chronological order among these variables. Thirdly, this work 
included only depressed mood, a subjective measure of psy- 
chiatric disorder. Incorporating more objective indicators of 



mental illness might improve the analysis of their association 
with sleep duration and suicidal ideation/attempt. Finally, a 
comparative study of Korea and more nations with similar 
characteristics will bring more insights regarding the underly- 
ing mechanism and reduction strategies for suicidal ideation 
and attempt. In spite of these limitations, however, this study 
uses nationally representative survey data and provides a com- 
prehensive analysis of the association between sleep duration 
and suicidal ideation/attempt among adolescents in Korea. 
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